Stimulation of 1,25-dihydroxyvitamin D3 receptor gene expression in cultured cells by serum and growth factors.
The abundance of 1,25-dihydroxyvitamin D3 receptors (VDR) in bone cells has been shown to vary in direct relation to the rate of cell proliferation. In this study we further explored this upregulation of VDR as it relates to the mitogenic response using NIH-3T3 mouse fibroblasts and MCF-7 human breast cancer cells as model systems. Serum and growth factors, such as EGF, high concentrations of insulin (2 microM), and IGF-I, were mitogenic and stimulated the proliferation of both cells types. These factors also caused significant increases in VDR levels as measured by ligand binding assays, which preceded the rise in cell proliferation rate measured by [3H]thymidine incorporation. Serum and growth factors increased the abundance of VDR but did not affect the concentrations of other steroid receptors in MCF-7 cells. Mouse cells have been reported to have several VDR mRNA transcripts. Our northern blot analysis revealed three mRNA species at approximately 7.5, 4.4, and 3 kb of which the 4.4 kb species was the most prominent and the 7.5 kb the least. Serum and growth factor stimulation of quiescent 3T3 cells led to significant increases in all the transcripts, suggesting that the upregulation occurs at the level of VDR mRNA expression. A time course analysis of serum stimulation in 3T3 cells showed that the mRNA species reached peak levels 4 h after serum addition. When serum stimulation was carried out in the presence of the protein synthesis inhibitor cycloheximide, the 3 kb transcript as well as the 7.5 kb transcript were superinduced but the stimulation of the 4.4 kb transcript was inhibited.(ABSTRACT TRUNCATED AT 250 WORDS)